Membrane fusion induced by vesicular stomatitis virus depends on histidine protonation.
Entry of enveloped animal viruses into their host cells always depends on a step of membrane fusion triggered by conformational changes in viral envelope glycoproteins. Vesicular stomatitis virus (VSV) infection is mediated by virus spike glycoprotein G, which induces membrane fusion at the acidic environment of the endosomal compartment. VSV-induced membrane fusion occurs at a very narrow pH range, between 6.2 and 5.8, suggesting that His protonation is required for this process. To investigate the role of His in VSV fusion, we chemically modified these residues using diethylpyrocarbonate (DEPC). We found that DEPC treatment inhibited membrane fusion mediated by VSV in a concentration-dependent manner and that the complete inhibition of fusion was fully reversed by incubation of modified virus with hydroxylamine. Fluorescence measurements showed that VSV modification with DEPC abolished pH-induced conformational changes in G protein, suggesting that His protonation drives G protein interaction with the target membrane at acidic pH. Mass spectrometry analysis of tryptic fragments of modified G protein allowed the identification of the putative active His residues. Using synthetic peptides, we showed that the modification of His-148 and His-149 by DEPC, as well as the substitution of these residues by Ala, completely inhibited peptide-induced fusion, suggesting the direct participation of these His in VSV fusion.